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Abstract of JP1 11 80769 

PROBLEM TO BE SOLVED: To produce the piezoelectric ce 
ramie material hardly causing a discharge of lead compd. at t 
he production stage, free from lead compd. in dust when the 
material is discarded after being used for a product and capa 
ble of designing at a circuit by reducing dielectric constant w 
hich had been seen in conventional PZT. 

SOLUTION: After adding BaTi03 to Bi0.5 Na0.5 Ti03 being a 
base, Bi0.5 Na0.5 or Ba element is substituted with rare earth 
compd. and the material is subjected to synthetic reaction at 
750-850 deg.C for 4-12 hr, and after grinding the material to 
0.5-0.8 &mu m particle size, the material is sintered at 1150 
-1 200 deg.C for 2-1 2 hr to obtain the piezoelectric ceramic 
material free from lead and excellent in piezoelectric charact 
eristic. 
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La 2 0 3 , Y 2 0 3 , Yb 2 0 3 , Sm 2 0 3 , Nd 
2 0 3 , Ce0 2 O-5-6*»6at*n*«±«i7C*©*{b 
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[0 04 3] ^V^T, S£»*ttD-* U U- 
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g£0. 5-0. 8um©(BBifr*CfC#Ut*<0. 
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£<Dnmm&£zfit&mz&\,*T\z. -tn^etu *4© 

*i£t*J 1 0 - 1 2 , J±tftM 1 1-1 3©ffiB(C^Tfe©t 

bx^ssbfc. 

[0 0 4 7] TfrK©rt#t**B i 2 0 3 . N 

a 2 C0 3 . BaC0 3 , T I 0 2 *Bfj£«¥«U&© 

o 3 SrfSsjnu tvi/p— ;w4>x#— )Vs.)]s&m^TWft 
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0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 






















1150 


1150 


1150 


115 0 


115 0 


115 0 


1150 


115 0 




8 


8 


8 


8 


8 


8 


8 


8 








*» 


*» 
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12 


12 


12 


12 


12 


1 2 


1 2 
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ft£ (10* 3 k g/m 3 ) 


5. 75 


5. 9 


5. 9 


5. 8 7 


5. 8 7 


5. 8 8 


5. 8 5 


5. 75 


HJiW 


5 59 


1000 


104 3 


1050 


10 8 0 


10 3 2 


1030 


8 5 3 


K 33 (*>) 


1 3 


1 5 


5 1 


4 3 


4 5 


4 2 


4 0 


35 


d 3 3 (p C/N) 


20 


4 2 


154 


13 8 


13 0 


12 0 


10 3 


8 0 


CC) 
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28 0 


2 7 8 


2 80 


28 0 


2 8 0 


2 9 0 


29 0 




0. 01 


0.0 1 


0. 04 


0. 04 
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A 


A 


A. 


A 
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BaTiO, gstnS (moi %) 


1 0 


1 0 


1 0 


1 0 
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L a 2 O? 


Sm a 0 3 


Y 2 0 3 


Nd a 0 3 


Yb 2 0 3 


CeO, 
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1 


1 


1 


1 


1 


1 
















£fi£fiffi CC) 


8 0 0 


80 0 


8 0 0 


8 0 0 


8 0 0 


8 0 0 


Ch r) 


6 


6 


6 


6 


6 


6 




AM 


AM 


am 


AM 


AM 


AM 


(am) 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


















115 0 


115 0 


115 0 


115 0 


115 0 


115 0 


MtiffirM (h r) 


8 


8 


8 


8 


8 


8 




AM 


AS. 


AM 


AM 


AM 


AM 




1 2 


1 2 


1 2 


1 2 


1 2 


1 2 
















! fg(10- 3 kg/m 3 ) 


5. 8 5 


5. 8 7 


5. 8 5 


5. 85 


5. 8 7 


5. 8 7 




10 2 0 


10 8 0 


10 5 3 


10 60 


10 6 5 


1 0 5 0 1 




62 


6 1 


62 


59 


6 2 


5 7 


I d 3 , CpC/N) 


2 24 


22 3 


2 17 


2 25 


2 3 5 


2 18 


+^'j-asE cc) 


2 7 8 


27 8 


2 7 8 


2 78 


278 


2 7 8 


flitf (%) 


0. 06 


0. 0 5 


0. 0 5 


0. 06 


0. 0 6 


0. 0 5 




O 


O 


o 


O 


o 
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B a T i Os ASMS (moi %) 


8 


8 


8 


8 


8 




Y 2 Oa 


Y 2 0» 


Y a Oa 


Y2 Oa 


Ya O3 


mttmm cw t %-) 


1 


1 


1 


1 


1 














CC) 


8 0 0 


800 


800 


8 00 


800 


&imm (h d 


6 


6 


6 


6 


6 


! &&3tmM 


AM 


AM 


AM 


AM 


AM 


»^©»*©«rP?i («m) 


1. 2 


0. 8 


0. 6 


0. 5 


0. 3 














ttfcSSS CC) 


115 0 


1150 


115 0 


115 0 


1150 


«SB^ra (h r) 


8 


8 


8 


8 


8 






AM 


AM 


AM 


AM 


»|g©»sa©a[^ai (wm) 


2 2 


1 5 


12 


8 


5 














(1 0' 3 kg/ra ! ) 


5. 6 


5. 8 5 


5. 8 5 


5. 8 5 


5. 85 




10 2 0 


10 2 0 


1011 


10 0 1 


989 


K33 


3 3 


58 


5 7 


5 7 


5 1 


d 33 (pC/N) 


10 2 


2 10 


2 14 


2 5 3 


154 


*^'J-zSfi CC) 


2 7 8 


278 


2 78 


2 7 8 


278 




0. 0 3 


0. 0 5 


0. 0 5 


0. 0 5 
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8 


8 


8 


8 


8 
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1 


1 


1 


1 


1 
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7 5 0 


8 0 0 


8 5 0 


9 0 0 
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6 


6 


6 


6 


6 


6 
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0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


















1150 


115 0 


115 0 


115 0 


115 0 


115 0 




8 


8 


8 


8 


8 


8 


















9 


8 


1 0 


1 2 


1 5 


2 0 
















&ft (1 0" 3 k g/m 3 ) 


5. 3 


5. 75 


5. 8 


5. 7 


5. 6 


5. 5 




5 0 0 


1020 


10 2 0 


10 2 0 


1 980 


9 9 0 


j K 3 , (%) 


44 


5 8 


58 


5 8 


5 6 


4 8 


d 33 (PC/N) 


15 8 


2 10 


2 10 


2 15 


207 


15 0 
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2 8 0 


27 8 


2 7 8 


278 


278 


2 78 




0. 0 3 
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O 


O 


O 


O 
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8 


8 


8 


8 


8 


8 


8 
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1 


1 


1 


1 
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! 1 


1 


1 






















800 


800 


800 


80 0 


8 00 


80 0 


800 
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^^ria) (hr) 


6 


6 


6 


6 


6 


6 


6 


6 




Aft 


Aft 


Aft 


Aft 


Aft 


Aft 


Aft 


Aft 




1 0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 | 




















CC) 


1100 


110 0 


1150 


1150 


1200 


12 0 0 


123 0 


1230 


#*&&a (far) 


8 


8 


8 


8 


8 


8 


8 


8 
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Aft 


Aft 


Aft 


Aft 


Aft 


Aft 


Aft 


Aft 
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4 


4 


7 


7 


1 1 


1 1 
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5. 6 


5. 6 


5. 8 


5. 8 


5. 9 


5. 9 


5. 8 


5. 8 




1020 


1020 


1020 


1020 


1020 


1020 






K 33 


4 7 


47 


58 


5 8 


5 8 


5 8 
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15 8 


158 


210 


2 15 


2 20 


220 






^U-fiK CC) 


28 0 


2 80 


278 


27 8 


278 
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c*o 


0. 0 5 


0. 0 5 
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X 


O 


O 


O 
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BaTIO, T&toS Cmoi %) 


8 


8 


8 


8 


8 
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+ Y 2 0 3 


La a O3 
+ Yb 2 O a 


CeOj 


C e 0 2 

+y 2 o 3 

+ Yb, 0 3 


Nd 2 0 3 
+ Y 2 O3 
+ Sm 2 O a 


N da O3 
+ Y a 0 3 
+ Sm 2 0 3 
+ C e Oa 


ttamum (wt» 


1 


1 


1 


1 


1 


1.5 I 


















8 0 0 


8 0 0 


8 0 0 


8 0 0 


8 0 0 


8 0 0 


Gam® Ch r) 


6 


6 


6 


6 


6 


6 






AM 


AM 


AM 


AM 




t&S^fflEfcfccDfvr^ Cum) 


0. 8 


0. 8 


0. 8 


0. 8 


0. 8 




















115 0 


115 0 


1150 


115 0 


115 0 


115 0 


i mimm (h r) 


8 


8 


8 


8 


8 


8 






ASS 


AM 


AM 


AM 






7 


7 


7 


7 


7 


















$K (1 0- 5 kg/m' ) 


5. 8 


5. 8 


5. 8 


5. 8 


5. 8 i 


5. 8 




102 0 


10 2 0 


1020 


10 2 0 


10 2 0 


1020 


Kss (90 


5 8 


5 8 


5 8 


58 


58 


58 


d 33 (pC/N) 


2 11 


2 14 


2 18 


2 2 3 


2 2 5 


2 15 


+i'J-j&S CC) 


2 7 8 


2 7 8 


2 7 8 


2 7 8 


2 7 8 


2 7 8 
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0. 0 5 


0. 0 5 
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O 
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O 


O 


O 



